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Introduction

Summary

Various aetiopathological mechanisms have been postulated to be at the root
of Meniere’s disease (MD), and some data suggest that there may be also an
underlying autoimmune factor. In fact, Meniére patients manifest certain
characteristics that are typical of autoimmune involvement association of
particular human leucocyte antigen haplotypes, the presence of antibodies
against internal ear antigens. In this study, we evaluated the association
between thyroid autoimmunity and MD in a non-selected group of patients.
We recruited 50 consecutive MD patients and two groups as controls: group A,
82 healthy volunteers; and group B, 50 subjects suffering from acute unilateral
peripheral vestibulopathy. All subjects were submitted to instrumental assess-
ment of cochlear—vestibular function and analysis of thyroid-stimulating
hormone (TSH), free triiodothyronine, free thyroxine, anti-TSH receptor
antibody (TR-Ab), anti-thyroperoxidase antibody (TPO-Ab) and anti-
thyroglobulin antibody (Tg-Ab) in the blood. The prevalence of autoimmune
thyroiditis in group B [6/50 (12%); 66-7% TPO-Ab and 33-:3% Tg-Ab] was
superimposable with the healthy controls [6/82 (7%); 66:7% TPO-Ab and
33-3% Tg-Ab]. In contrast, 38% of the MD patients (P = 0-0001 versus group
A and group B) had significant autoantibody levels (68-4% TPO-Ab; 15-8%
TPO-Ab + TR-Ab; 10-5% Tg-Ab; 5:2% TPO-Ab + Tg-Ab). Furthermore, 14%
of the MD patients were hyperthyroid under 1-thyroxine therapy, while no
dysfunction was seen in the control groups. Overall, our data demonstrate a
significant association between MD and thyroid autoimmunity, which sug-
gests that an autoimmune factor is involved in the aetiopathogenesis of this
disease. These findings suggest that it should be useful to submit MD patients
to multi-disciplinary clinical investigation.
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Meniere’s disease, thyroid

genetic predisposition, hormonal disorders and nutritional
and psychological factors might contribute to the genesis of

Meniere’s disease (MD) is an idiopathic illness of the inter-
nal ear featuring fluctuating neurosensorial hypoacousia,
episodes of vertigo and tinnitus. Both in the United States
and in Europe, the incidence of the condition varies from 15
to 218 new cases every 100 000 inhabitants with a prevalence
of around 15% [1-3].

In spite of the well-known histopathological lesion of MD
(endolymphatic hydrop involving the saccule, the utricle and
the ampulla of the semicircular canals, associated with
cytoarchitectural irregularities of the sensory epithelium),
its aetiopathogenesis remains unclear. Vascular alterations,

hydrops [3,4]. An immunological basis of MD has been
claimed by various authors [5-7], even though the effective
involvement of the immune system has yet to be defined
[8,9]. Serum antibodies against internal ear antigens [10]
and circulating immunocomplexes [11,12] as well as a
positive response to steroid treatment [13,14] have been
reported. Furthermore, MD patients present some features
of immune diseases, such as hereditary predisposition, a
positive family history for the disease and hypothetic asso-
ciation with certain human leucocyte antigen loci (Cw7, A1,
B8) [15].
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The association between thyroid autoimmunity and other
autoimmune disorders is well recognized [16,17]. Auto-
immune thyroiditis is a consequence of an organ-specific
reaction, but it can also be associated with non-organ-
specific diseases, proving that there is defective regulation
of the immune system [16].

The possible association between (autoimmune) thyroid
disease and MD has been postulated for more than 30 years,
but it is still controversial. Pulec and House [18] first
reported that 3% of patients with MD had a positive history
for hyperthyroidism, and Powers et al. [19] found a much
higher prevalence of association between MD and hypothy-
roidism (17%). However, at the beginning of the 1980s, a
relationship between altered thyroid function and MD was
actually excluded by Kinney [20] and by Meyerhoff et al.
[21], while Evans et al. [22] showed subsequently that 17%
of sera from MD patients contained positive anti-thyroid-
microsome antibody titres.

The aim of our study was to evaluate the prevalence of
thyroid autoimmunity and dysfunction in a non-selected
series of MD patients compared with both a group of healthy
subjects and a group of patients suffering from non-Meniere
vestibulopathy.

Materials and methods

We studied 50 subjects (28 females; mean age: 47-4 * 12-8
years) suffering from MD: 47 (94%) with monolateral and
three (6%) with bilateral MD.

The patients were attending the Chair of Audiology and
Phoniatric of the University of Pisa; the disease was diag-
nosed according to the criteria of the American Academy of
Otolaryngology [23]. Two groups of sex- and age-matched
subjects served as controls; group A comprised strictly
selected 82 healthy volunteers (46 females; mean age:
48-4 * 14-4 years) recruited among staff and relatives of
patients attending the clinic while, group B included 50
patients (30 females; mean age: 50-4 * 14-1 years) suffering
from acute unilateral peripheral vestibulopathy (APV) —
a condition that affects the membranous labyrinth and
in which there are no cochlear symptoms.

All MD and group B patients were submitted to clinical
and instrumental assessment of cochlear—vestibular func-
tion during the attack of acute vertigo; the tests included
liminal tone audiometry with evaluation of the pure
tone average (PTA) for 0-5-1-2-3 KHz frequencies, impe-
denzometric investigation, videonystagmographic analysis
(Ulmer-Synapsys® 2000-3 System, Marseille, France) to test
for spontaneous and positioning nystagmus, the head-
shaking test and caloric vestibular balance according to
Fitzgerald—Hallpike.

All MD and group B patients repeated the clinical—
diagnostic protocol 1 month after recovery from their
acute vestibular episode. The group A healthy subjects
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were submitted to the same protocol in basal conditions
only.

After an overnight fast, blood samples were collected from
all the study subjects for the determination of serum
thyroid-stimulating hormone (TSH), free triiodothyronine
(FT;), free thyroxine (FT,), anti-TSH receptor antibody
(TR-Ab), anti-thyroperoxidase antibody (TPO-Ab) and
anti-thyroglobulin antibody (Tg-Ab) levels.

The exclusion criteria for entering the study were as
follows: multiple sclerosis, Arnold—Chiari malformation,
major psychiatric disorders, personal history of cerebrovas-
cular disease (transient ischaemic attack, ictus, aneurysm),
episodes of syncope, signs of identifiable causes of hypoa-
cousia (exposure to noise, ototoxic or infective agents,
trauma), diagnosis of neurinoma of the acoustic nerve or
retrocochlear lesions and congenital hypoacousia. Patients
with a diagnosis of benign positional paroxysmal vertigo or
vertigo associated with migraine were also excluded.

All the study subjects gave written informed consent to the
study protocol, which was approved by the Local Ethical
Committee.

Analytical measures

Serum FT; and FT, levels were measured by specific radioim-
munoassay (RIA) (Techno-Genetics, Milan, Italy). TSH was
determined with an ultrasensitive immunoradiometric assay
(Techno-Genetics, Milan, Italy). Serum Tg-Ab and TPO-ADb
values were evaluated by specific RIA (SELco anti-Tg and
anti-TPO; Medipan, Berlin, Germany); TR-Ab levels were
measured by specific RIA (TRAKhuman; BRAHMS, Hen-
nigsdorf, Germany). Normal ranges in our laboratory are as
follows: FT, = 8-6-18-6 pg/ml (11-0-23-9 pmol/l); FT5=2-1—
4-6 pg/ml (3-2-7-1 pmol/1); TSH =0-3-3-6 mU/l; Tg-Ab <
100 IU/ml; TPO-Ab < 40 IU/ml and TR-Ab < 1IU/ml (> 1
<1-5 indeterminate, >1-5 positive).

Statistical analysis

Data were analysed by spss for Windows version 11-0 (SPSS,
Chicago, Il, USA). Descriptive data are expressed as
mean * standard deviation or median and range as
appropriate. Statistical analysis was performed using analysis
of variance (anova), Mann-Whitney U-test, %* and
Spearman’s correlation test, as appropriate. Significance
was assumed for P < 0-05.

Results

The clinical features and thyroid function and autoimmu-
nity tests of all the study subjects are shown in Table 1.

In control group A, six healthy subjects (6/82; 7%; three
females) had elevated serum autoantibody levels; four of
them (4/6, 66:7%) showed positive TPO-Ab while two
showed positive Tg-Ab (33-3%) titres (Table 2). One patient
(1/82; 1-2%) had a serum TR-Ab value just over the upper
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Table 1. Clinical and biochemical features of patients and controls.

MD patients Group B Group A
(n=50) (n=50) (n=82)

Age (years) 47-4 * 12-8 50-4 = 14-1 48-4 + 14-4
Sex (F/M) 28/22 30/20 46/36
TSH (mIU/1) 0-98 (0-0-2-10) 1-43 (0-23—4-53) 1-44 (0-38-3-21)
FT, (pg/ml) 112 = 49 11-0 = 2-0 10-4 = 1-8
FT; (pg/ml) 31206 3-3+07 33 £05
TPO-Ab (IU/1) 137-6 £ 295-4 827 = 3683 22:0 = 482
Tg-Ab (IU/1) 265 * 452 233 £294 25-4 £ 29:1
TR-Ab (1U/]) 06 = 0-5 05+ 0-3 03 +0-2

MD, Meniere’s disease; group B, patients with acute unilateral peripheral vestibulopathy; group A, healthy controls; TPO-Ab, anti-thyroperoxidase

antibody; Tg-Ab, anti-thyroglobulin antibody; TR-Ab, anti-TSH receptor antibody; FT5, free triiodothyronine; FTy, free thyroxine.

normal limit (1-1 IU/I), not reaching a clear positive score
(> 1-5 1U/).

In control group B, six of 50 patients (with APV) (12%;
three females) showed elevated serum autoantibody levels
without significant difference with respect to group A (P=
0-5). In detail, four patients (4/6, 66:7%) had positive
TPO-Ab while the other two (2/6, 33:3%) had positive
Tg-Ab titres (Table 2). The autoantibody pattern was con-
firmed 1 month after recovery from the acute episode of
vertigo. Regarding thyroid function, all but two group B
patients were euthyroid: one patient (1/50; 2%) affected by
iatrogenic subclinical hyperthyroidism (suppressed serum
TSH levels and free thyroid hormones within the normal
range) was receiving L-thyroxine (L-T,) therapy for a previ-
ously diagnosed non-functioning thyroid nodule, while the
other had slightly elevated serum TSH (4-53 pUI/ml) in the
face of normal free thyroid hormone levels and positive
TPO-AD titres, suggesting autoimmune thyroiditis with
subclinical hypothyroidism.

In contrast, the group of MD patients showed a signifi-
cantly higher overall prevalence of positive serum anti-
thyroid autoantibody titres (19/50 patients, 38%; 13 women,
P <0-0001 versus both groups A and B); no significant
difference was observed in gender distribution (P= 0-2).
Among the 19 MD patients with thyroid autoimmunity, 13
(68-4%) showed positive TPO-AD titres alone, two (10-5%)
positive Tg-Ab titres alone, one (5-2%) both TPO-Ab and
Tg-Ab and three (15-8%) both TPO-Ab and TR-Ab
(Table 2). The latter three patients had TR-ADb titres just over
the ‘grey’ zone for the kit (1-8, 1-9 and 2-4 IU/1); none suf-
fered from subclinical/overt hyperthyroidism (serum TSH
value: 0-62, 0-77 and 0-84 mIU/I respectively), although one
received L-T, therapy. The autoantibody pattern detected
during the acute episode of MD was confirmed 30 days after
recovery from the symptoms. With regard to thyroid func-
tion, eight of 50 MD patients (16%) were being treated with
L-T, for a previously diagnosed thyroid disease; six of these
(75%) suffered from goitre and elevated serum anti-thyroid
autoantibody titres (suggesting autoimmune thyroiditis),
whereas the other two patients (25%) were affected by
nodular goitre with negative autoantibody titres. One of the

subjects receiving L-T, therapy (1/8, 12%) was shown to be
euthyroid, while the other seven (7/8, 88%) suffered from
hyperthyroidism (iatrogenic hyperthyroidism). Among
these latter seven patients, five (71%) had subclinical hyper-
thyroidism while two (29%, both with thyroid autoimmu-
nity) suffered from overt hyperthyroidism (elevated serum
free thyroid hormone values).

The presence of thyroid autoimmunity and/or dys-
function was not associated with any greater severity of the
clinical condition (number of acute episodes and/or their
duration). This observation was confirmed by the absence of
correlation between the presence of positive anti-thyroid
autoantibody titres and PTA score.

Discussion

Meniere’s disease is an idiopathic disorder of the ear featur-
ing episodes of acute vertigo, neurosensorial hypoacousia
and tinnitus, the histopathological lesion being endolym-
phatic hydrops. In spite of the fact that environmental agents
(viral infections) and localized situations (vascular disor-
ders) have been postulated, the exact aetiopathogenesis of
the disease remains unclear. There is most probably a multi-
factorial pathogenesis behind the disease and recent studies

Table 2. Autoimmune profile of Meniere’s disease patients and
controls.

Group A Group B MD patients

(n=282) (n=50) (n=50)
Ab+ 6 (7%) 6 (12%) 19 (38%)*
TPO-Ab 4 (66-7%) 4 (66:7%) 13 (68-4%)
Tg-Ab 2 (33:3%) 2 (33:3%) 2 (10-5%)
TR-Ab - - -
TPO-Ab + Tg-Ab - - 1 (52%)
TPO-Ab + TR-Ab - - 3 (15-8%)
F/M 3/3 3/3 13/6

*P < 0-0001 versus groups A and B. MD, Meniere’s disease; group B,
patients with acute unilateral peripheral vestibulopathy; group A,
healthy controls; TPO-AD, anti-thyroperoxidase antibody; Tg-Ab, anti-
thyroglobulin antibody; TR-Ab, anti-TSH receptor antibody; Ab+,
overall anti-thyroid antibody positivity.
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have reinforced the theory of a possible involvement of the
immune system [8,9,24]. However, the role actually played
by autoimmune reactions in the pathogenesis of MD is still
under debate.

Several authors have focused on the immune response to
antigens in the internal ear and on the possibility of iden-
tifying the autoantigens involved in the genesis of hydrops.
Wei and colleagues [25] demonstrated antibodies against
autologous ganglion cells in patients with MD, and Yoo and
co-workers [10,26] detected high levels of anti-collagen II
antibodies in the serum of these patients. On the other
hand Fattori et al. [27], analysing the levels of autoantibod-
ies against basal membrane proteins as well as collagen II, V
and I, were not able to define any role of these antibodies
in the pathogenesis of MD. More recently, the association
between the presence of anti-phospholipid antibodies and
audio-vestibular dysfunction has been reported [28].
Pendrin is a protein encoded by the Pendred syndrome
(PDS) gene and expressed both in thyroid cells and the
internal ear, and could act as a shared auto-antigen. So far
no data exist on the presence of serum autoantibodies
against pendrin (both in thyroid and ear diseases).
However, a recent study suggests that PDS should be con-
sidered a new susceptibility gene to autoimmune thyroid
disorders [29].

Independently of any organ-specific reaction against the
internal ear, the presence of antibodies in Meniére patients
suggests a predisposition for autoimmune diseases, or at
least a general reactivity against ‘self’ antigens. In this
setting, the possible association of MD with other autoim-
mune disorders may support further the hypothesis of a
possible role of the immune system in the pathogenesis of
MD. Indeed, autoimmune diseases are often associated with
one another, producing a polyendocrine syndrome in which
alterations in the immune system involving more than one
gland generally cause hypofunctioning conditions. Multiple
gland autoimmune (MGA) syndromes include a group of
diseases featuring the association of one or more endocrine
disorders and often of autoimmune diseases that do not
involve endocrine organs [30]. Three principle types of
MGA on the grounds of the involved glands and organs have
been described. The presence of thyroid disease is particu-
larly characteristic of type II and type III MGA syndromes,
being associated with Addison’s disease and diabetes melli-
tus respectively [31]. Several MGA syndromes including
Hashimoto’s thyroiditis and autoimmune diseases not
involving endocrine glands have been described (pernicious
anaemia, vitiligo, chronic muco-cutaneous candidiasis, sys-
temic lupus erythematosus, rheumatoid arthritis and sys-
temic sclerosis) [32-34].

Scant data exist on the association between autoimmune
thyroiditis and MD [22] as well as on the possible role of
thyroid dysfunction, especially hypothyroidism, in the
pathogenesis and progression of endolymphatic hydrops
[35]. In a recent retrospective case—control study, Brenner
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et al. reported that treatment with L-T, was significantly
more frequent in patients with MD than in the normal
control population [36]. Interestingly, although the reason
for administering L-T, therapy was not investigated, the
authors postulated chronic autoimmune thyroiditis to be the
main cause, because none of the patients referred to having
undergone thyroidectomy. However, to the best of our
knowledge no previous studies have been designed to evalu-
ate specifically the association between MD and autoim-
mune thyroid disease. Therefore, using a non-selected series
of patients with MD we evaluated the prevalence of autoim-
munity and thyroid dysfunction in comparison with both a
group of healthy controls and a group of patients suffering
from non-Meniére vestibulopathy. In the current study the
prevalence of anti-thyroid auto-antibodies was significantly
higher in the group of patients with MD (38%) than in
either of the control groups (7% and 12% respectively), thus
indicating a strict relationship between autoimmune thyroid
disease and MD, which strengthens further the theory
of a possible pathogenic role of autoimmunity in MD
development.

Nevertheless, the simultaneous presence of thyroid
autoimmunity and MD did not correlate with the severity
of the clinical conditions (number of acute attacks and their
duration). This finding was confirmed by the lack of corre-
lation between thyroid autoimmunity and the degree of
hearing loss as assessed by PTA. As already mentioned,
Brenner et al. [36] have recently described the presence of
hypothyroidism under treatment with thyroid hormone
in 32% of MD patients, a percentage that rose to 50%
in those aged over 50 years. In the current study seven of
eight patients receiving L-T, therapy (six with auto-
immune thyroid disease) developed iatrogenic hyperthy-
roidism (five subclinical and two overt hyperthyroidism)
without any association with the severity of MD. However,
our data do not allow us to exclude absolutely an associa-
tion between thyroid dysfunction and MD, as only one
patient suffered from hypothyroidism when the study was
performed and no data were available on the thyroid status
of MD patients at the beginning of L-T, therapy. Whatever
the mechanism, the vertigo syndrome may accompany the
presence of thyroid dysfunction (whether hyper- or
hypothyroidism) [37-40], hence the endocrinologist should
evaluate carefully symptoms suggesting a vestibular disor-
der (vertigo, dizziness), as these might mask an associated
MD.

In conclusion, our data show a significant association
between thyroid autoimmunity and MD, confirming the
possible immune pathogenesis of the latter disorder and,
for the purpose of applying an appropriate diagnostic—
therapeutic procedure, stress the importance of a multi-
disciplinary approach when there are symptoms that are
not correlated directly with thyroiditis and which might
nevertheless have a negative influence on the patient’s
quality of life.
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